Oligodendrocytes (OLs) are glial cells in the central nervous system (CNS), which produce myelin, a lipid-rich membrane that insulates neuronal axons. The main function ascribed to OLs is to regulate the speed of electric pulse transmission, and as such OLs have been widely considered as a single and discrete population. Nevertheless, OLs and their precursor cells (OPCs) throughout the CNS have different morphologies and regional functional differences have been observed. Moreover, OLs have recently been involved in other functional processes such as metabolic coupling with axons. In this review, we focus on recent advances in single-cell transcriptomics suggesting that OLs are more heterogeneous than previously thought, with defined subpopulations and cell states that are associated with different stages of lineage progression and might also represent distinct functional states.
Introduction
Although several neuronal subtypes have been identified in the central nervous system (CNS), glial cells such as astrocytes and oligodendrocytes (OLs) have been mainly considered as part of lineages encompassing singular cell types. Nevertheless, Rio-Hortega first described four morphologically distinct types of OLs [1] . This concept was further expanded in later studies [2] [3] [4] [5] [6] [7] . Populations of oligodendrocyte precursor cells (OPCs) also present different properties in the post-natal CNS [8] [9] [10] [11] [12] Although these expression analyses have become very informative resources, with Zhang et al. [17 ] being widely used by the neuroscience community, they are restricted at quantifying the average signal of a bulk cell population. Recent development of single-cell transcriptomic technologies has allowed characterization of novel specific cell types or cell states within the OL lineage, a focus in this review.
Single-cell transcriptomic technologies
The first single-cell transcriptomic study in 2009 characterized early mouse development at the blastomere stage [22 ] . Since then, single-cell transcriptomic technologies have evolved at a vertiginous speed. Technical challenges [23] have been tackled and improved in many different ways, leading to the emergence of several platforms for the generation of single-cell RNA-seq (scRNA-seq) datasets (Table 1) . For instance, CEL-seq (and Cel-Seq2) [24] introduced cell barcodes during reverse transcription, resulting in a one to three orders of magnitude gain in library generation through multiplexed cDNA amplification. Smart-seq and Smart-seq2 [25, 26] cover the entire length of transcripts, not being restricted to 5 0 and 3 0 end, and allowing genomic annotations with higher resolution and quantification of different splice isoforms. The bias reduction in the distribution of the transcripts and easy implementation have made Smart-seq2 one of the most used scRNA-Seq methods [27] . 
